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abstract: An ultrastructural study employing scan¬ 
ning electron microscopy (SEM) was conducted on the 
myxosporean, Myxidium serotinum Kudo and Spra¬ 
gue, 1940. Trophozoites of M. serotinum were recov¬ 
ered from the gall bladder of 1 of 3 Texas toads, Bufo 
speciosus Girard, 1854, from Llano County, Texas. 
SEM observations on the spore of M. serotinum are 
reported for the first time. Comparisons are made with 
other Myxidium spp. from Old and New World am¬ 
phibians. 

key words: Amphibia, Bufo speciosus, Myxidium 
serotinum, Myxosporea, Protozoa, toad, ultrastruc¬ 
ture. 

Four species of myxozoans of the genus Myxi¬ 
dium have thus far been reported in the gall blad¬ 
der of amphibians worldwide (Delvinquier et al., 
1992). Myxidium immersum (Lutz, 1889) was 
originally described and reported commonly from 
South American anurans (Lutz, 1889; Cordero, 
1919, 1928; Carini, 1932) and has since been 
recovered from Australian frogs and the intro¬ 
duced giant toad, Bufo marinus (Delvinquier, 
1986). Myxidium haldari Sarkar, 1982, is known 
only from the common treefrog, Hyla arborea, 
in west Bengal, India (Sarkar, 1982). Myxidium 
lesminteri Delvinquier, Markus, and Passmore, 
1992, has been reported from 3 species of south¬ 
ern African anurans (Delvinquier et al., 1992). 
The North American species Myxidium sero¬ 
tinum was first described by Kudo and Sprague 
(1940). It has been subsequently reported in the 
gall bladder of various amphibians, including 
frogs and toads (Kudo, 1943; McAllister, 1987, 


1991; McAllister et al., 1989, 1995a, b) and sal¬ 
amanders (Clark and Shoemaker, 1973; Clark, 
1982; McAllister and Upton, 1987). 

Ultrastructural observations have been pub¬ 
lished on spores of M. immersum (Delvinquier, 
1986) and M. lesminteri (Delvinquier etal., 1992). 
Although Clark (1982), in an unpublished thesis, 
presented ultrastructural data on M. serotinum, 
nothing has been published previously on the 
ultrastructure of this myxozoan. Herein, we pres¬ 
ent a description of M. serotinum based mainly 
on ultrastructural studies (scanning electron mi¬ 
croscopy [SEM]) carried out on the spores and 
compare the information with the ultrastructure 
of M. immersum and M. lesminteri. 

Three (1 male, 2 females, x ± SE snout-vent 
length [SVL] = 49.3 ± 0.67, range 48-50 mm) 
Texas toads, Bufo speciosus Girard, 1854, were 
collected in May 1993 by hand from Llano Coun¬ 
ty, Texas, and examined for myxozoans. Toads 
were placed in individual bags on ice and re¬ 
turned to the laboratory for processing within 48 
hr. They were sacrificed by pithing, and whole 
gall bladders were removed and rinsed in Hank’s 
balanced salt solution, and their contents emp¬ 
tied and smeared onto microscopic slides. Gall 
bladder contents were searched by light micros¬ 
copy for trophozoites, and measurements were 
taken of fresh material. For SEM, trophozoites 
were fixed in 2% glutaraldehyde containing 0.1 
M sodium cacodylic acid buffer (pH = 7.4) for 
2 hr, washed 3 times (10 min each) in 0.1 M 


Figures 1-8. Trophozoites and spores of Myxidium serotinum Kudo and Sprague, 1940, from Bufo speciosus. 
1. Spherical trophozoite. Scale bar = 250 jam. 2. Elongate or ellipsoidal trophozoite. Scale bar = 250 /urn. 3. 
Trophozoite showing well-defined ectoplasmic layer (arrow). Scale bar = 20 /am. 4. Closer view of spores (arrows) 
inside medullary zone (endoplasm) of trophozoite. Scale bar - 20 /urn. 5. Scanning electron micrograph (SEM) 
of spore showing valve suture (arrows). Scale bar = 2 /am. 6. SEM of spores showing individual transverse ridge 
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(arrows). Scale bar = 2 pm. 7. SEM of spores showing sutural ridge (arrows) paralleled by depression. Scale bar 
= 2 pm. 8. SEM of spore showing at least 12 transverse ridges. Scale bar = 2.5 pm. 
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cacodylic buffer, and transferred to 70% ethanol. 
Trophozoites were gently removed and placed 
onto strips of No. 2 coverslips that had been 
subbed in 0.1% poly-L-lysine (MW 164,000). 
Following maceration using teasing needles to 
release spores, both trophozoites and spores were 
allowed to settle onto coated coverslips for 1 min. 
Coverslips were then transferred temporarily to 
vials of 70% ethanol. Dehydration of samples 
was accomplished by dipping coverslips through 
a graded ethanol series followed by 2 changes in 
amyl acetate. Coverslips were critical point-dried 
using liquid carbon dioxide. For SEM, coverslips 
were attached to copper specimen strips by dou¬ 
ble adhesive tape and plasma-coated with 90% 
gold/10% palladium. SEM images were recorded 
on Polaroid type 55 positive-negative film at 40 
kV (70 nA) with a JEOL 100CXII TEMSCAN 
electron microscope. Measurements were made 
with a calibrated ocular micrometer and are re¬ 
ported as means in micrometers followed by the 
ranges in parentheses. 

Voucher specimens of B. speciosus were de¬ 
posited in the Arkansas State University Mu¬ 
seum of Zoology as ASUMZ 19083-19085. 
Specimens of M. serotinum examined by SEM 
(on grid) were deposited in the U.S. National 
Parasite Collection, Beltsville, Maryland 20705, 
as USNM 84236. 

One of 3 of the B. speciosus (adult female, 50 
mm SVL, ASUMZ 19083) was found to be in¬ 
fected with a myxozoan matching the description 
of M. serotinum. Spherical or ovoidal to elongate 
trophozoites (Figs. 1,2) were flattened and float¬ 
ing freely in bile contents and measured (length 
x width): 800(500-1,100) x 540 (450-630) jim 
(n = 10). Spores could be seen inside the tro¬ 
phozoites in the medullary zone or endoplasm. 
A well-defined ectoplasmic layer surrounded the 
internal spore-containing portion of the tropho¬ 
zoite (Fig. 3). Ovoidal spores containing 2 polar 
capsules (Fig. 4) were observed within tropho¬ 
zoites and measured: 8.0 (8.5-9.5) x 6.2 (5.8- 
6.5) jtm (n = 10). Spheroid polar capsules were 
seen at each pole, but the number of polar fila¬ 
ment turns within the capsule was not observed. 

On SEM examination, spores appeared plump, 
ovoid, and bivalved and clearly showed a valve 
suture running obliquely along the spore (Fig. 5). 
The spore shell had numerous transverse stria- 
tions (Figs. 6, 7) and was bissected by a sutural 
line bordered by parallel ridges. The suture was 
marked along its length in each valve by a pro¬ 
nounced ridge. The ridges were closely appressed 


along the suture except for a small zone subter¬ 
minal to each pole of the spore where the ridges 
broadened around the polar filament eversion 
pole (Figs. 7, 8). The valves were marked by a 
pattern of transverse ridges (Fig. 8), which were 
remarkably similar from spore to spore. The su¬ 
tural ridge was paralleled in each valve by a de¬ 
pression and a second oblique ridge continuous 
with the alternating transverse ridges and de¬ 
pressions. Transverse ridges numbered 10-13 
(Fig. 8), confirming the light microscopic studies 
of Kudo and Sprague (1940). 

When compared to other Myxidium spp. from 
Old and New World amphibians, spores of M. 
serotinum are most similar ultrastructurally to 
spores of M. immersum (see Delvinquier, 1986, 
figs. 4-7), as both possess shells with transverse 
striations. However, the subterminal valve re¬ 
gion of M. immersum is devoid of transverse 
striations, whereas transverse striations com¬ 
pletely cover both valves to the sutural lines at 
both ends of M. serotinum. In contrast, M. hal- 
dari has a shell with longitudinal striations (Sar- 
kar, 1983), whereas the shell of M. lesminteri is 
smooth, which differentiates it from all 3 species 
(Delvinquier et al., 1992). 

The ultrastructural configuration of spores of 
M. serotinum from B. speciosus were similar to 
those reported by Clark (1982) from two-lined 
salamanders, Eurycea bislineata, from West Vir¬ 
ginia. However, differences in measurements of 
trophozoites and spores of M. serotinum report¬ 
ed by Kudo and Sprague (1940) and Clark and 
Shoemaker (1973) from those presented herein 
are probably the result of differences in amphib¬ 
ian hosts. 

We thank the Texas Parks and Wildlife De¬ 
partment for Scientific Collecting Permit No. 
SPR-0390-027 (issued to C.T.M.). We also thank 
L. D. Gage for field assistance and M. R. Gage 
for providing gratis housing during this study. 
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abstract: Two populations of Plethodon cinereus 
were examined for gastrointestinal helminths. The 
Pennsylvania population harbored 2 species, the ces- 
tode Cylindrotaenia idahoensis and the nematode Ba- 
tracholandros magnavulvaris, and the Virginia popu¬ 
lation harbored 2 species, the trematode Brachycoe- 
lium obesum and the nematode Cosmocercoides var- 
iabilis. The presence of Cylindrotaenia idahoensis and 
Cosmocercoides variabilis in Plethodon cinereus estab¬ 
lishes new host records. Pennsylvania is a new locality 
record for Batracholandros magnavulvaris and Cylin¬ 
drotaenia idahoensis. 

key words: Caudata, Plethodon cinereus, Trema- 
toda, Brachycoelium obesum, Cestoda, Cylindrotaenia 


idahoensis, Nematoda, Batracholandros magnavulvar¬ 
is, Cosmocercoides variabilis. 

The red-backed and lead-backed salamander, 
Plethodon cinereus (Green, 1818) Baird, 1850, is 
a small terrestrial salamander inhabiting forest- 
floor litter in cool, mesic coniferous and hard¬ 
wood forests; it is found from southern Labrador 
and the Maritime Provinces of Canada to North 
Carolina, Indiana, and Minnesota (Smith, 1963). 
Some natural history of this salamander was pre- 
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